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[57] 'ABSTRACT

A prime window assembly is disclosed, wherein the

assembly comprises a window pane and a frame assem-
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bly surrounding the pane. The frame assembly includes
a frame and a removable glazing member. The frame
has a first molding which receives the window pane,
with the pane generally cushioned by bedding com-
pound. The frame also has a second molding for engag-
ing one end of the glazing member. Finally, the frame
has hook engaging means located between the first and
the second moldings.

The glazing member has a retaining flange at one edge
for engaging the second molding on the frame, and a
glazing bead on the opposite side of the glazing member
for contacting the pane. A hook-shaped flange extends
away from the glazing member in a position to be
hookedly interengaged with said hook engaging means
in the frame when the window pane is placed under
load, such as by high winds. However, under no-load
conditions, the hook-shaped flange and the hook engag-
ing means are not interengaged, and the glazing mem-
ber can be simply and easily removed from the frame.

With the disclosed construction, the window assembly
is capable of resisting high wind loads, even up to the
breaking point of the pane, yet the window pane can be
easily installed in or removed from the frame.

4 Claims, 5 Drawing Figures
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HIGH-STRENGTH WINDOW ASSEMBLY

 BACKGROUND OF THE INVENTION

The present invention relates to a window assembly
which comprises a window pane and a frame assembly
therefor. The frame assembly includes a rigid frame and
a glazing member, with the pane located between, and
retained by, a molding on the frame and the glazing
member. I

Prior prime window assembly construction generally
iInvolved an extruded aluminum frame, with a single or
double pane of glass mounted therein (with the double
pane being for insulating glass). The aluminum metal
framing member generally has a bedding compound
located between it and the window pane, with the glaz-
ing member, such as a member of rigid vinyl or the like,
retaining the window within the frame.

Such prime window assemblies can normally be

quickly assembled, and the glazing member can be re-

moved intact for window pane replacement. One prior
~art window assembly comprised an extruded aluminum
- channel-shaped frame having an upstanding member to
receive the glazing bead member. The glazing bead
member had a downwardly extending leg having a lip,
which was designed to fit beneath the glass pane. This
assembly causes constant pressure on the glass and has
a tendency to bow the window frame. Because of this
bowing tendency, it has been considered necessary to
place the assembly in a jig to retain the frame in proper
alignment until the bedding compound is set or cured.
The cured bedding compound tends to hold the assem-
bly in relatively acceptable alignment, but even then
bowing problems can result. B

~ Some eight to ten years ago, the assignee introduced
a new construction wherein the extruded frame in-
cluded two upstanding legs, one designed for use with a
single pane and one designed for use with a double
pane, with only one of the upstanding legs being used
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outer side. The plane of the exterior sides and the inte-
rior sides are generally parallel to the plane of the pane,
and the plane of each inner side and the plane of each
outer side is generally perpendicular to the plane of the
pane.

The frame has an inwardly extending first molding on
the exterior side thereof, an inwardly extending second
molding on the opposite side thereof, and a flange area
extending between the first and second moldings. Hook
engaging means are located on the frame generally
between the first and second moldings.

The glazing member includes a retaining flange at
one end thereof for engaging the second molding on the
frame, a glazing bead on the opposite side of the glazing
member from the retaining flange means for contacting

- the window frame, and a hook-shaped flange means
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for a given assembly. The outer and inner portions of 40

the plastic glazing strip abutted upstanding members on
the frame, with the glazing strip thus compressed be-
tween the frame members so that the pressure on the
window itself was minimized. This avoided the bowing
‘problems faced by prior construction, and resulted in an
assembly which was very acceptable for normal condi-
tions. | -

However, such a construction does have a tendency
for the glazing strip to be dislodged by wind pressure.
Wind pressure upon the window tends to push the win-
dow inwardly, which tends to buckle the glazing strip
and to rotate same about the inwardmost upstanding
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member of the frame which is in engagement with the

- glazing strip. Such movement of the glazing strip allows
the outermost leg of the glazing strip to disengage from
the upstanding frame member, and upon such engage-
ment the glazing strip will pop out of engagement with
the window frame. Normally such windows have diffi-
culty in withstanding wind speeds in excess of 50 m.p.h.,
for normal sized windows.

'DESCRIPTION OF THE INVENTION

33

extending generally outwardly of the glazing member
In a position to hookedly interengage the hook engaging
means on the frame. The window pane is located be-
tween, and retained in the frame by, the first molding
and glazing bead.

When tke window pane is under substantially no
load, the hook-shaped flange means and the hook en-
gaging means are not interengaged, but. when load is
applied to the exterior of the pane, the glazing member
rotates away from flange about the second molding to
place the hook-shaped flange means in hooked interen-
gagement with said hook engaging means. This hooked
interengagement prevents further rotational movement
of the glazing member away from the flange about the
second molding. The hook-shaped flange means and the
hook engaging means cooperate so that the glazing
bead is insertable in and removable from the frame
without damage to either the glazing member or the
frame.

The construction described above must include a
locking bead or hook on the lower edge of a glazing
strip leg, with a mateable portion on the corresponding
portion of the frame. These portions are sized so that
the glazing strip can be moved into position with the
same relative ease as with the prior art window assem-
blies, but the glazing member will remain in place, even
in the event of very high wind loads, to keep the win-
dow in place. The glazing strip can resist wind loads up
to the breaking point of the window pane itself, in cer-
tain instances.

The wind pressure on the exterior of the window

pane, results in buckling of the glazing member, causing

rotation which forces the locking bead into the corre-
sponding configuration of the frame. Thus, the glazing
member 18 locked into position against vertical move-
ment, and the glazing member is kept from popping out
of the frame. |

While the frame is preferably of extruded aluminum,
it will be readily appreciated that the frame can be made
of other rigid material, such as suitable rigid plastics,
including, for instance, vinyl plastics, and the like, or

~ the frame could also be made of other metals.

The present invention relates to a window assembly

which comprises a window pane and a frame assembly
generally surrounding the pane. The frame assembly
‘includes a frame, and a removable glazing member. In
cross-section the frame has an interior side and an oppo-
site, exterior side, and an inner side and an opposite,
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The glazing member is preferably of rigid vinyl, but
other suitable plastics may be utilized. In addition, hard
rubber and similar materials could also be used, but are
definitely not preferred. With a rigid vinyl glazing
member, a typical wall thickness might be 0.024-0.030
inches, although the thickness of the glazing member
can vary widely, depending upon the characteristics of
the material from which it is constructed, and the other
dimensions of the glazing member. Normally, the glaz-
ing member may have a maximum dimension, across the



exposed inner, interior surface, of about 1 inch, al-

though again this space can vary considerably, as de-

sired.
While the present development is particularly useful

in providing prime glass window assemblies, it will be -
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readily appreciated that the glass window pane may be

replaced by other sheet materials. For instance, the
pane could be of clear plastic. Alternatively, the use of

translucent or even opaque sheet material can also be
used, such as, for instance, in the rnstallatlon of curtam

walls.

10

From the above, 1t will be appreciated that the leg of
the glazing strip has a lockable bead or hook, with a

- similar matching configuration on an engaging member

of the frame. The glazing strip is as easily inserted as the
strips of prior manufacture, and when in the unpress-

15

ured condition the glazing strip is unlocked and can be
readily removed. However, when under pressure con-

ditions, rotation of the glazmg strip causes the locking
bead to lock into place in the mating configuration of

20

the frame, so that further rotational movement, and thus

disengagement from the frame, is prevented.

The shape of the glazing strip may vary considerably,

but it must be capable of easy insertion into the window
frame and must be rotatable into a locking position.
Normally, the hook-shaped flange means on the glazing

member, which extends generally outward of the glaz-

ing member, will have a plurality of angles to form a
curvature which permits rotation of the glazing mem-
ber about the hook engaging means of the flange upon
insertion. The shape of the glazing strip must provide
the necessary clearance so that upon the loading of the
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window pane, by wind pressure or the like, the glazing

strip 1s permitted to rotate to the lock position.
- Wind tests have been performed on glass window

35

assemblies of the present invention, and under the test -
conditions, the glass pane itself broke out of the test

window at 188 m.p.h., the frame was bowed about 1
“inch, but the glazing bead did not pop out of the frame.

Surprisingly, this test involved a test window in which

the window pane (about 7ft. by 53”) was accidentally
broken shortly before the test was run. The insert was

reglazed and the abovedescribed wind load test was
conducted without giving the bedding compound time
to set up or cure. These results indicate that the use of

the hook-shaped flange means and cooperating engag-

ing means increase the wind load resistance of the win-
dow assembly by a factor of at least 3, in thls partlcular

instance.

A134.1 specification. These tests were conducted by an
'FHA authorized aluminum window and door certifying
agency. In one test, wherein the awning window was
rated A-B1-HP (68), the window had five vents, the
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Two windows were tested according to the ANSI. |
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four upper being 52" by 144" and the boitom vent being -

- 52" by 153", The window was glazed with the glazing
bead of the present invention. The bedding compound

4
- -contmued
Paragraph Number Title of Test “"Measured  Allowed
. at 6.24 psf |
2.1.4.3; :_'Unlform Load 0.146" 0.275”
- Deflection |
2.1.44 Uniform Load
| Structural
-Exterior: 40 psf 40 psf
(No glass breakage, pennanant deformation
or other damage causing the unit to be
| inoperable.) -
2.1.4.5 Uniform Load Structural |
-Interior: 20 psf 20 psf
- -Permanent Set: 0.038" 0.193"
(No glass breakage, permanent deformation, -
or other damage causing the unit to be
| inoperable.)
3.12.2 Uniform Load Structural
-Exterior: 68 psf 40 psf
- <Interior: 45.1 psf = 26.8 psf
-Permanent Set: 0.103" 0.193"

(No glass breakage, permanent deformation,
or other damage causmg the unit to be
moperable ) -

The wind load applied to this wmdow was eqmvalent |

to a wind of 160 m.p.h.

The other window, which received a designation
DH-B1-HP (61) had one operating sash 508" by 424",
with two spring-type extruded aluminum latches at sash
bottom rail. The same bedding compound and seam
sealer compound was used with thls window. The re-
sults are as follows:

- Paragraph Number. Title of Test Measured - Allowed |
- 2.64.1 Air Infiltration 0.17 cfm/ft. 0.75 cfm/ft.
: o -~ ofcrack . o
- 2.64.2. -Water Resistance .= No leakage No leakage
o at 2.86 psf~ - o -
3121 Water Resistance No leakage No leakage
| | at 4.51 psf - |
2643 @ Uniform Load - 0.130" ~  0.288"
: " Deflection '
- 2,644 Uniform Load -
| Structural __ |
-Exterior: - 20 psf - 20 psf
. <Interior: 10psf = 10 psf
- -Permanent Set: Negligible 0288” -
(No glass breakage, permanent deformation,
or other damage causing the umt to
o be inoperable.) -
3.1.2.2 Uniform Load Structural | -
-Exterior: 61 psf 40 psf
| -Interior:  40. 7 psf :  26.8 psf-
-Permanent Set: Negllglble 0. 238” ‘
(No glass breakage, permanent deformation,
or other damage causing the unit
: to be inoperable.) | ;
2645 Horizontal Load  0.052" =~ 0.219"
2.64.6

- Vertical Load 0.091" .~ 0.094"

In summary, the window assembly of the present

- invention utilizes a glazing strip which is easily insert-

able and removable, yet which adds significantly to the
ability of the window assembly to resist wind loads. The
appearance of the installed glazing strip is the same as -
prior art glazing strips, so that no radical departures in

~ appearance will be noted by the consumer. The window

was Schnee-Morechead 5525, and the frame corners:

were sealed with Schnee-Morchead 5514 seam sealer. 60

All corners of each vent were sealed with the same seal
sealer.

Allowed

Paragraph Number Title of Test Measured
2.1.4.1 Air Infiltration = 0.19 cfm/ft 0.75 cfm/it.
| of crack
2.14.2 Water Resistance No leakage No leakage
at 2.86 psf o .
3.1.2.1 No leakage No leakage

Water Resistance

65

frame is kept from bowing by compression of the glaz-

‘ing strip between the window and the frame, and thus '

the window assembly of the present invention retains
the destrable features of the prior art, while providing a
major increase in the strength of the assembly. |

DETAILED DESCRIPTION OF THE
DRAWINGS

The present invention will be understood more
readily from consideration of the drawings, wherein:




4,132,044

S

FIG. 1 is a cross-sectional view:of a portion of the
window pane, a portion of the frame, and the glazing
- strip of the window assembly of the present invention;
- FIG. 2is a cross-sectional view of similar members,
of prior art construction;

FIG.31sa cross—sectlonal view of part of a window
frame, which can be used in the window assembly of the
present invention, with the frame desxgned for a single
thickness of glass;

FIG. 4 is a cross-sectional view of part of a window
frame, showing another embodiment of the frame
which can be used in the present invention; -

FIG. 5 is a cross-sectional view of a glazmg strip,
illustrating another embodiment of the glazing strip,
which can be used with the wmdow pane and the win-
dow frame of FIG.1. =~ |

In FIG. 1, window assembly 1 includes a frame 2, a
glazing strip 3, and a window pane 4. Frame 2 includes
a first molding 5, a hook engaging upstanding portion 6,
a second hook engaging upstanding portion 7, and a
second molding 8, with each of members 5§, 6, 7 and 8
extending inwardly of the frame 2. The glazing strip 3
includes a flange area 9, preferably curved in cross-sec-
tion, extending between retaining flange 10 and glazing
bead 15. Leg 11 extends generally outward of the glaz-
ing member, and includes a lower portlon 12 which has
a hook-shapcd member 13 at the exterior edge thereof.
Hook 13 is mateable with hook 14 on member 6. Glaz-
ing compound 16 is between first molding 5 and pane 4,
which is retained in the desired position by glazing bead
15.

In contrast, FIG. 2 illustrates the prior art construc-
tion, wherein window assembly 20 includes a frame 21,
a glazing strip 22, and a window pane 23. Frame 21
includes a first molding 24 and a second molding 25.
Glazing strip 22 includes a flange 26 extending between
retaining flange 27 and glazing bead 28. Leg 29 extends
generally outwardly of the glazing member 22, and
includes a member 30 which is inserted under the edge
of window pane 23. Bedding compound 31 is located
between the first molding 24 and pane 23.

In FIG. 3, frame 101, which can be used in place of
frame 2 of FIG. 1, includes a first molding 102 and a
second molding 103, connected by a flange area 104.
Outwardly extending members 105 and 106, only partly
shown, may be of any desired configuration, and serve
to retain the window frame in the construction in which
it is installed, as is conventional in the art. Hook engag-
ing member 107 extends inwardly of flange 104, and has
a hooked ledge 108, having a downwardly extending

. hook 109, at the inner extremity thereof.

Frame 2 of FIG. 1 is designed to be used with two
different glazing strips, and two different window thick-
nesses, wherein a first glazing strip, designed to be used
with a single window pane 4 is in hookable engagement
with member 6 of frame 2. If a double window pane of
insulating glass is to be used, a second smaller glazing
- member is generally used, and that glazing member will
be in hookable engagement with member 7 of frame 2.

In contrast, frame 101 of FIG. 3 is designed to be used 60

with a single thickness of glass, although it is possible to
use glazing strips of various widths, and thus suitable for
use with panes of differing thicknesses, with either of
the frames of FIGS. 1 and 3.

Frame 201 of FIG. 4 is yet another embodiment of
window frame which can be used in the window assem-
bly of the present invention. Frame 201 includes a first
molding 202 and a second molding 203, connected by a
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flange area 204. Interiorly extending member 205 has a
hook 206 located on the interior end thereof. The win-
dow pane (not shown) can rest directly upon member
205, or can be located a distance therefrom, as desired.
In any event, hook 206 is in position to hookedly engage

hook 13 of glazing member 3 of FIG. 1.

FIG. 5 represents an alternative construction of glaz-
ing strip. The glazing strip 301 of FIG. 5 is generally
similar to the glazing strip 3 of FIG. 1, except that
hook-shaped flange means 302, having hook 303
mounted thereon, also includes a interiorly extending
flange 304. When used in the window frame 2, hook 303
is in hookable engagement with hook 14 of frame 2,
when the window assembly is assembled. Flange 304
rest against the exterior wall of member 7 of flange 2,
and serves to provide additional resistance to interior
movement of flange member 302. The relatively dimen-
sions of members 6 and 7 of flange 2, and the configura-
tion of flange member 302, as well as the configuration
and dimensions of hook 303 and flange member 304,
must be chosen to permit hook 303 to be placed into the
space between members 6 and 7, and glazing member
301 rotated outwardly about member 6 until retaining
flange 305 engages second molding 8 of flange 2.

While the above description has been with reference
to the glazing bead being located on that side of the
window which faces the interior of the structure con-
taining the window, it will be clear that the glazing bead
can also be located on the exterior side of the window.
With the glazing bead located on the exterior side of the
window, the window can be readily replaced from the
exterior of the building, which may advantageous in
some instances. For instance, awning windows are nor-
mally constructed so that the glazmg bead will be on the
side of the window which is exposed to the exterior.
Thus, in the above description and in the following
claims, the reference to interior and exterior is for pur-
poses of general orientation, and is not intended to re-
quire that the window be oriented so that the glazing
bead is in one particular direction, with reference to the
interior of the building.

I claim:

1. A window assembly comprising a window pane
and a frame assembly generally surrounding said pane,
said window assembly capable of resisting high wind
loads, even up to the breaking point of the pane, yet
permitting easy installation and removal of said pane in
said frame assembly, said frame assembly comprising a
frame and a removable glazing member, said frame in
cross-section comprising an interior side and opposite,
exterior side, and an inner side and an opposite, outer
side, the plane of the exterior sides and the interior sides
being generally parallel to the plane of said pane, said
frame provided with an inwardly extending first mold-
ing on the exterior side thereof, an inwardly extending
second molding on the opposite side of said frame, a
flange extending between said first and second mold-
ings, and hook engaging means located generally be-
tween the pane and the second molding and inward of
said flange, said hook engaging means having a hook-
shaped portion generally facing outward and opening
away from said pane, said hook-shaped portion having
a first portion thereof extending in a generally inner
direction, a second portion thereof connected to the
first portion and extending in an interior direction, and
a third portion thereof connected to the second portion
and extending in an outer direction, said glazing mem-
ber comprising a retaining flange means at one edge
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thereof engaging said second molding, a glazing bead
on the opposite side of said glazing member from said

retaining flange means, and a hook-shaped flange means

extending generally outwardly of said glazing member
from a location between said glazing bead and said
retaining flange means in position to hookedly interen-

8
said pane, said glazing member rotates inwardly away
from said flange about said second molding to place said

- hook-shaped flange means in hooked interengagement

3

gage said hook engaging means, the hook-shaped por-

tion of said hook-shaped flange means generally facing
inward and opening towards said pane, said pane lo-
cated between, and retained in said frame by, said first
- molding and said glazing bead, said hook-shaped flange
means and said hook engaging means cooperating so
that said glazing bead is insertable in and removable
from said frame without damage thereto, and when said
pane is under substantially no load said hook-shaped
flange means and said hook engaging means are not

10

15

interengaged but when load is applied to the exterior of

20

25

30

with said hook engaging means, said hooked flange
means and said hook engaging means cooperating when
in hooked interengagement to substantially prevent
further rotational movement of said glazing member
away from said flange about said second molding.

2. Assembly of claim 1 wherein said window pane is
a glass window pane.

3. Assembly of claim 2 wherein a plurality of hook
engaging means are provided on said frame.

4. Assembly of claim 2 wherein said assembly further
includes glazing compound located in the area between

said molding and said window pane.
| . * % % x &
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